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a b s t r a c t 

We document households’ spending responses to a stimulus payment in Japan during the 

COVID-19 pandemic. In response to the pandemic, the Japanese government launched a 

universal cash entitlement program offering a sizable lump sum of money to all residents 

to alleviate the financial burden of the pandemic on households. The timings of cash de- 

posits varied substantially across households due to unexpected delays in administrative 

procedures. Using a unique panel of 2.8 million bank accounts, we find an immediate 

jump in spending during the week of payments, followed by moderately elevated levels of 

spending that persist for more than one month after payments are received. We also doc- 

ument sizable heterogeneity in consumption responses by recipients’ financial status and 

demographic characteristics. In particular, demand deposit balances play a more crucial 

role than other financial asset holdings, suggesting the importance of the wealthy hand- 

to-mouth. 
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1. Introduction 

The COVID-19 pandemic and the subsequent lockdowns have had severe impacts on household budgets around the world. 

A large number of studies have documented drastic declines in income, spending, and debt payments in various countries, 

including the United States ( Baker et al., 2020a; Chetty et al., 2020; Coibion et al., 2020a; Cox et al., 2020 ), the United King-

dom ( Hacioglu et al., 2020; Carvalho et al., 2020 ), Spain ( García-Montalvo and Reynal-Querol, 2020 ), Sweden and Denmark

( Sheridan et al., 2020 ), and Japan ( Watanabe, 2020 ). Moreover, the pandemic shock disproportionately affected groups with

certain socioeconomic backgrounds and from different sectors; for instance, those in the face-to-face service industry, those 
� The data used in this study were obtained under an academic agreement between Mizuho Bank and Waseda University. The views and opinions ex- 

pressed in this paper are solely those of the authors and do not reflect those of Mizuho Bank. We are extremely grateful to the staff at Mizuho Bank for 

answering numerous questions regarding the data. The administrative and financial support provided by the Center for Data Science at Waseda University 

is greatly appreciated. Yuji Mizushima and Motoki Murakami provided superb research assistance. We also thank the anonymous referee, Hiroshi Fujiki, 

Michiru Kaneda, Sagiri Kitao, Etsuro Shioji, Satoshi Tanaka, Takashi Unayama, and the seminar participants at the Bank of Japan and the 22nd Macroeco- 

nomics Conference for their comments and advice. All errors are our own. 
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with occupations that cannot be performed at home, low socioeconomic status households, minorities, women, youth, and 

parents were particularly susceptible (See, e.g., Forsythe et al. (2020) ; Alon et al. (2020) ; Montenovo et al. (2020) for the US;

Blundell et al. (2020) for the UK; Kikuchi et al. (2020) for Japan; and Adams-Prassl et al. (2020) and Belot et al. (2020) for

cross-country studies). 

To mitigate economic shocks, governments worldwide have enacted urgent relief measures, primarily in the form of 

cash payments. Most OECD countries have introduced new systems for household cash transfers (OECD, 2020). These pro- 

grams’ extraordinary budgets and legislators’ inclinations toward further stimulus call for a serious quantitative evaluation of 

COVID-19 cash transfer policies. These quantitative evaluations also provide implications for key macroeconomic variables, 

such as households’ marginal propensities to consume (MPCs) and fiscal multipliers. 

In this paper, we examine the Special Cash Payment program (hereafter, SCP) 1 , a large-scale cash-transfer program 

launched by the Japanese government in response to the COVID-19 pandemic. The SCP program entails a fixed and siz- 

able cash transfer amounting to 10 0,0 0 0 Japanese yen (JPY), which is approximately 950 US dollars, to every individual in

Japan who applies regardless of age, income, family size, or employment. The payment policy provides a ’natural experi- 

ment’ because the timing of payments was rendered nearly random due to the administrative overburdening that occurred 

at local offices. Our data reveal a continuous and bell-shaped distribution of payment days between the second week of 

May and the end of August 2020. Variations in the timing of payments allows us to estimate precisely the immediate

effect of SCP payments on household spending within a brief temporal window. Our difference-in-difference approach al- 

lowed us to separate the effects of SCP payments from the effects of pandemic shocks, stay-at-home measures, and other 

policies. 

We examine high-frequency transaction-level data for 2.8 million personal accounts at Mizuho Bank, one of Japan’s three 

largest commercial banks, which recorded SCP payments during 2020. The dataset is a panel of bank accounts, containing 

information about the account balances, inflows to and outflows from the accounts, and basic demographic information 

about the account holders. We explore the heterogeneous effects on consumption of such demographic characteristics as 

account holders’ income, income loss attributable to the pandemic, demand deposit balances, total financial asset holdings 

and liquidity constraints. Our main indicator of spending is total outflows, including cash withdrawals mainly through ATMs, 

transfers to other bank accounts, direct debit, and credit card charges. As a result, our estimates of MPC constitute an upper

bound on household spending. 2 

The implied MPC is 0.49 within six weeks of receipt among all samples if consumption are to be measured by the total

outflow. If we define cash withdrawal as a measure of consumption, the MPC is 0.31. Although this number is supposed

to be higher than MPCs estimated by actual consumption, our estimates are comparable to those obtained from studies of 

the U.S. Coronavirus Aid, Relief, and Economic Security (CARES) Act. 3 Among dynamic responses, we observe an immediate 

jump in spending during the week of payments and, thereafter, a moderate increase that persists for more than one month

after payments are received. 4 Our results indicate that the cash withdrawals constitute 63% of the total outflows, a reason- 

able percentage given that cash is the major payment method in Japan ( Fujiki and Tanaka, 2018 ) and the SCP is one time

payment. 

We observe heterogeneity in MPCs across recipients’ financial status and demographic characteristics. One substantial 

variation is caused by credit constraints. Recipients with binding credit constraints spend more (59%) of their SCP transfers. 

MPC hinges on the liquidity of assets. We find significant variation in MPCs by quartile of demand deposits, one of the most

liquid assets. However, gross financial asset holdings make almost no difference in MPC. We also note a large MPCs among

wealthy hand-to-mouth, who hold small demand deposit balances but extensive other financial assets. This result implies 

the crucial roles of the distributions over both liquid and illiquid asset holdings in fiscal and monetary policy analyses 

( Kaplan and Violante, 2014; Kaplan et al., 2018 ). An analysis of household income reveals a modestly large MPC (0.54) among

households that suffered COVID-19-related losses exceeding 50% of their 2019 income. On the other hand, there is little 

variation in MPC across income quartiles. We also find that SCP exhibits a uniform effect across family size. Taken together,

our results suggest both the potential improvements and limitations of targeting transfers when designing programs to 

stimulate consumption. 5 
1 We call this program Special Fixed Benefit in the pre-print version of this manuscript ( Kubota et al., 2020 ). 
2 Evidence from the US COVID-19 stimulus package suggests this upper bound reasonably captures actual spending. Small differences appear between 

MPCs estimated by a consumption survey ( Coibion et al., 2020b ) and by total outflows from bank accounts ( Karger and Rajan, 2020 ). 
3 Karger and Rajan (2020) and Misra et al. (2020) record MPCs of 0.50 and 0.43, respectively, using the financial transaction data from Facteus. 
4 The sustained increase in expenditure may be attributable to our large sample size. Previous evidence from Japan is unstable with regard to specifi- 

cations and data. Shimizutani (2006) analyze the 1998 tax cut and report an MPC of 0.6 during its first month of implementation, but its effects nearly 

dissipate as shown by negative coefficients during the second month. Koga and Matsumura (2020) leverage a subjective question in the Survey of House- 

hold Finance and elicit a self-reported MPC of 0.73. However, they note a significant bias in self-reported data and find a more conservative MPC of 0.16 by 

tracking transitory income shocks in the Japan Household Panel Survey. Examining another type of cash transfer, Hsieh et al. (2010) found an MPC of 0.1 to 

0.2 in concert with a shopping coupon policy implemented in 1999. Macroeconomists have supposed the recent Japanese MPC values to be low because of 

the small fiscal multipliers estimated from time-series analyses; for example, see Auerbach and Gorodnichenko (2017) . Employing a quantitative macroe- 

conomic model, Braun and Ikeda (2020) emphasize the role of the Japanese SCP policy during the current COVID-19 pandemic in mitigating consumption 

inequality. 
5 Indeed, stimulating aggregate consumption does not directly lead to welfare improvement. Nygaard et al. (2020) theoretically studies optimal policy 

design and find that the CARES Act would have improved social welfare by redistributing payments toward low-income and young recipients. 
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Related Literature. Our study adds to growing literature on the estimates of the MPCs from COVID-19 stimulus payments. 

One strand of the literature examines the US CARES Act. Baker et al. (2020b) use financial transaction data from fintech

app users to derive an MPC spanning 0.25 to 0.35. Respondents to a survey by Coibion et al. (2020b) self-report an average

MPC of approximately 0.4, although the MPC varies considerably across respondents’ attributes, such as homeownership and 

liquidity constraints. Karger and Rajan (2020) use transaction-level data for debit cards from Facteus to calculate an average 

MPC of 0.5. They also note considerable heterogeneity in consumption responses that can be partially attributed to observ- 

able characteristics such as age, income, and location. Using regional variations in the timing of stimulus payments and 

zip code data from Facteus, Misra et al. (2020) record an average MPC of 0.43 during the initial four days after receiving a

payment and decompose their results by product categories. Chetty et al. (2020) build a real-time zip code-level database of 

socio-economic variables obtained from private companies. They find significant jumps in consumer spending and business 

revenue around mid-April, which overlaps with payments from the CARES Act. Previous studies also estimate MPCs from 

the 2001 Economic Growth and Tax Relief Reconciliation Act and the 2008 Economic Stimulus Act in the US ( Shapiro and

Slemrod, 2003; Johnson et al., 2006; Agarwal et al., 2007; Shapiro and Slemrod, 2009; Parker et al., 2013; Broda and Parker,

2014; Misra and Surico, 2014 ). 

A few studies have estimated COVID-19 cash transfer programs outside the US. Feldman and Heffetz (2020) conduct a 

survey about a similar one-time and universal COVID-19 cash transfer program in Israel. Although the amount of stimulus 

payment is small, many respondents use the stipend for paying down debts or purchases. Liu et al. (2020) study the effects

of a temporary small-scale digital discount coupon intended to aid Chinese consumers during the COVID-19 crisis. Using 

transaction-level data from Alipay e-wallet, they observe strikingly high MPCs of 3.4 to 5.8, which they attribute to con- 

sumers’ behavioral reactions. Kim and Lee (2020) examine a household consumption voucher initiative in South Korea, and 

find that most survey respondents planned to spend more on necessities. 

Our study offers multiple contributions to the literature concerning stimulus payments and MPC, especially as they per- 

tains to the COVID-19 pandemic. First, we exploit the random variations in the timings of payments in an difference-in-

difference design. Second, our results can be easily interpreted due to the Japanese government’s fixed payment scheme. 

Third, our use of high-frequency bank account data featuring millions of observations allow us to derive precise estimates. 

Fourth, our results accurately reflect personal MPCs because we observe the date of SCP receipts. These advantages are 

shared with the study of Kaneda et al. (2021) that follows our paper and evaluate the same Japanese cash transfer program

using the same identification strategy. Instead of bank account data, they analyze user logs of a personal finance manage- 

ment software to refine our consumption measure. Kaneda et al. (2021) confirm our main results using different data and

measures. 

This study also ties into empirical studies that use bank account data to investigate the economic effects of the COVID-19

pandemic. Farrell et al. (2020) examine the effects of US unem ployment insurance benefits using Chase bank account data, 

which shares characteristics with our data. The estimated MPC of unemployment insurance benefits (0.73) is reasonably 

comparable with our results for financially constrained households. Andersen et al. (2020) and Sheridan et al. (2020) ana- 

lyze transaction-level customer data from Danske Bank in Scandinavia to evaluate the effects of the pandemic and the social 

distancing policies on consumer spending, with a focus on heterogeneity in individual characteristics and item categories. 

Carvalho et al. (2020) use transaction-level data from Banco Bilbao Vizcaya Argentaria (BBVA) to document changes in con- 

sumption during the pandemic and lockdown in Spain. Bounie et al. (2020) document a sharp rise in wealth inequality

during the pandemic using randomly selected accounts at a French cooperative bank, Credit Mutuel Alliance Federale. This 

paper also measures the MPCs of back-to-school payments made under the COVID-19 crisis. 

2. The COVID-19 pandemic and the SCP program in Japan 

2.1. The COVID-19 crisis in Japan 

The first COVID-19 case was reported on January 6, 2020, which is relatively early on compared with the timing of the

first cases in other countries. The number of reported cases began to increase after January 28, as Japan faced shortages

of masks and hand sanitizers. Several weeks into the pandemic, an outbreak occurred on the Diamond Princess cruise ship 

that resulted in 712 infections and 13 deaths. The spread of COVID-19 was substantially slower in Japan than in many other

countries, but the number of cases in Japan still exhibited a pattern of exponential growth. To combat the rise in infections,

the Japanese government mandated a temporary closure of all elementary, middle, and high schools on February 27. On 

March 24, Japan postponed the Tokyo 2020 Summer Olympics and Paralympics. 

The number of cases rose rapidly after late March, given Japan’s weak surveillance and limited capacity for PCR testing. 

The Japanese government announced its first state of emergency on April 7, for urban areas, then extended it nationwide 

on April 16. Unlike the stringent lockdown policies of other countries, Japan’s announcement lacked legal binding forces. 

Nevertheless, the de-facto stay-at-home order reduced outings by 20% ( Watanabe and Yabu, 2020 ). 6 The first-wave of the

pandemic peaked around mid-April and was nearly contained by mid-May. The state of emergency was lifted selectively on 
6 This paper finds that, among total 20% reduction of outing, 7% is due to the direct intervention effect of social and economic activities, while 13% is 

due to the announcement effect that reveals the current pandemic’s situation. 
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May 14, and everywhere on May 25. Aggregate damage to public health in Japan was relatively minor: by May 25, Japan

had reported a total of 16,706 cases and 846 deaths among its 126.5 million people. 

The economic damage was substantial, however. In comparison with consumption in April and May of 2019, consumption 

in 2020 was 11.1% lower in April and 16.2% lower in May 2020, respectively, according to the Family Income and Expenditure

Survey. The unemployment rate changed little because of Japan’s entrenched employment protection, according to the labor 

force survey, but hours worked fell 3.9% in April and 9.3% in May. Wages of full-time workers dropped by 0.7% in April and

2.8% in May. 

2.2. The special cash payment program 

We evaluate the responses of household expenditures to the SCP policy, the largest COVID-19 relief program in Japan’s 

first supplemental spending bill. 7 The program entitled all Japanese residents to a one-time payment without restrictions 

on age, income, family size, or nationality. The amount allocated per person was 10 0,0 0 0 Japanese JPY (approximately 950

USD), about 42% of the median monthly earned income of a full-time worker. 

All Japanese households were notified by mail, and asked to apply online or by mail. The head of each household applied

for benefits for all family members in the same residence. Applications required individual identification numbers of all 

family members and bank account information. 8 In households with more than one resident, all benefits were deposited 

into the head of household’s bank account. 9 

The SCP program is unique and it is ideal for studying consumer responses to a one-time fiscal stimulus for two reasons.

The SCP was the only universal, fixed-sum, and large-scale COVID-19 relief payment among advanced economies. According 

to OECD (2020) , all other OECD countries imposed conditions on transfers (e.g., income eligibility thresholds or enrollment 

in social security). 10 Second, and more importantly, the payment date was nearly random within a range of several weeks 

because of administrative constraints. Local governments had to check each household’s application and to send remittances 

to bank accounts manually. 11 Applications were primarily done by mail because online applications failed following technical 

difficulties. This led to an overflow of mailed applications and subsequent administrative errors. When such errors occurred, 

local offices had to correspond with applicants by phone or email to correct them. Some municipalities denied applications 

with incomplete entries or errors. For instance, 20% of applications in Saga city, a middle-sized municipality, had errors. 12 

News reports suggest that payment dates varied, depending upon cities’ administrative capacities and the experience of 

office staff. Among large cities, Sapporo city had nearly completed remittances to all applicants by mid-June, while Nagoya 

city had not even finished sending applications to residents by this time. 13 In Tokyo prefecture, 85% of applicants living in

Nerima ward received payments by June 30, whereas only 34.5% of residents in Edogawa Ward had received payments by 

then. 14 Even applicants from the same municipality received payments at different times. Applications submitted on the 

same day could result in differences in the timing of payments by several days. 15 A single error on an application could

delay a payment by more than two weeks. 16 Such lack of uniformity in time-to-payment was unique among COVID-19 

relief programs worldwide. For example, time-to-payment in the US differed only by whether payment was made by direct 

deposit or paper check ( Baker et al. (2020b) ). 

3. Data and descriptive statistics 

3.1. Data 

Our data are account-level daily transactions from more than 24 million accounts at Mizuho Bank spanning January 2019 

to August 2020. Data include transaction dates, payments and withdrawals, remarks about each transaction, and end-of- 
7 Ando et al. (2020) summarize Japan’s COVID-19 relief programs. 
8 Although applying was not mandatory, nearly all Japanese households applied. For instance, 98% of residents in Yokohama had applied for SCP by 

August 31, 2020. City of Yokohama webpage: https://www.city.yokohama.lg.jp/lang/covid- 19- en/fixed- sum.html . 
9 Except in special cases, the SCP was received as direct deposits to bank accounts. Direct deposit is a popular money transfer method in Japan. According 

to the 2017 Global Findex Database of World Bank, 98% of Japanese hold bank accounts. In contrast, the use of personal checks is infrequent. According 

to the payments and financial market infrastructures statistics of the Bank for International Settlements, the total amount of payments made by checks 

was only 3% of the amount of bank transfers in Japan. In comparison, in the U.S., the amount of check payments composes 42% of total bank transfers. 

Coibion et al. (2020b) reported that 20% of households received the CARES Act payment by mailed checks. 
10 South Korea’s universal COVID-19 financial relief program issued vouchers ( Kim and Lee (2020) ), but, the amount was small ($83 to $332 USD per 

person) and depended on household size and municipality of residence. Vouchers could be used only within a household’s region of residence, except for 

bars, clubs, online stores, and large retailers. The CARES Act in the US was the only COVID-19 relief package comparable to Japan’s SCP program ( Baker 

et al., 2020b; Chetty et al., 2020; Coibion et al., 2020b; Li et al., 2020; Misra et al., 2020 ). Amounts provided by CARES were large enough to detect 

consumer responses to the stimulus, but they were means-tested: a single person earning below 75,0 0 0 USD was entitled to the full amount (1200 USD), 

but higher-income households received substantially less. A similar income-payment scheme was applied to married couples. Each child was eligible for 

500 USD. 
11 Individual identification numbers are not linked to bank accounts in Japan, unlike elsewhere (e.g., the US). 
12 Saga TV, 20% of Application Documents for 10 0,0 0 0 JPY Payment are Incomplete in Saga City, Saga Prefecture (in Japanese), May 21, 2020. https://www. 

sagatv.co.jp/news/archives/2020052102735 
13 Nikkei news, ’ Significant delay in 10 0,0 0 0 JPY benefit in Nagoya city: long time for system maintenance ’ (in Japanese), June 26, 2020. 
14 J-CAST news, What we ask the Governor of Tokyo is ’Quick transfer of 10 0,0 0 0 yen.’ (in Japanese), July 6, 2020. 
15 Some municipalities, including Edogawa ward, announced such cases in their web page. 
16 Saga TV, May 21, 2020. 
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Table 1 

Summary statistics. 

Panel A : Account level variables N Mean St. Dev. 25% Median 75% 

Special Cash Payments (JPY) 2,832,537 204,125 118,615 100,000 200,000 300,000 

Week of Deposit 2,832,537 26.913 2.778 25 27 29 

Age 2,804,678 53.065 17.707 39.000 52.000 66.000 

Female Dummy 2,809,140 0.258 0.438 0.000 0.000 1.000 

Gross Financial Asset Holdings (JPY) 2,809,140 4,200,102 17,019,527 127,000 650,000 3,440,000 

Demand-deposit Balance (JPY) 2,809,140 2,721,917 11,549,024 94,000 444,000 2,092,000 

Monthly Salary in 2019 (JPY) 1,419,299 276,653 392,953 169,328 250,446 342,939 

Monthly Salary in 2020 (JPY) 1,419,299 272,650 374,138 166,342 245,522 338,404 

COVID-19 Shock Dummy 1 1,419,299 0.129 0.335 0.000 0.000 0.000 

COVID-19 Shock Dummy 2 1,419,299 0.097 0.296 0.000 0.000 0.000 

Liquidity Constraint Dummy 1,233,614 0.295 0.456 0.000 0.000 1.000 

Panel B : Account-week Level Variables N Mean St. Dev. 25% Median 75% 

Total Outflow in 2020 (JPY) 99,138,795 132,855 2,476,128 0 19,569 95,860 

Cash Withdrawal in 2020 (JPY) 99,138,795 31,885 134,501 0 0 21,000 

Notes : COVID-19 shock dummies 1 and 2 represent a 15%-50% and more than 50% decline in monthly salary in April and 

May 2020, respectively. The liquidity constraint dummy takes 1 if an end-of-month account balance was below the account 

holders’ monthly income. 

 

 

 

 

 

 

 

 

 

 

 

 

month balances. The data also identify some specific transactions (e.g., salary payments and cash withdrawals). We also 

have demographic information such as age, gender, and municipality level address. Data were de-identified for all account 

holders. 

To examine how the SCP affected household consumption behaviors during the COVID-19 crisis, we restrict our sample 

to accounts that had received the payment by August 31. We identify those accounts through transaction remarks and de- 

posit amounts. 17 The resulting sample of 2.8 million head-of-household accounts constitute 4.8% of all Japanese households. 

Although our sample size is abundant and rich in data, it represents only accounts at Mizuho Bank. Mizuho has branches

throughout Japan, but accounts are concentrated in larger cities, especially around Tokyo. Therefore, our analysis may be 

biased to reflect the behavior of urban residents more. 

3.2. Descriptive statistics 

Table 1 presents summary statistics of our dataset. We drop the minimums and the maximums of all variables to main-

tain anonymity. Panel A summarises account-level variables. The average amount of SCP is approximately 20 0,0 0 0 JPY. This

is because payments were fixed at 10 0,0 0 0 JPY per person, and there are, on average, two family members residing in each

household of our sample. Each household’s total asset is recorded as gross financial assets saved by Mizuho bank. This is the

sum of (i) demand deposits, time deposits, and other banking accounts; (ii) public bonds; (iii) mutual funds; and (iv) life

and non-life insurance balance, all in both JPY and foreign currencies. Our measure does not cover financial assets saved in

other financial institutions. We also separate out information about the demand deposit balance, which is the most common 

bank account in Japan. The average holdings of gross financial assets in April 2020 is approximately 4.2 million JPY; demand-

deposit balances (2.7 million JPY) comprised 65% of the gross financial assets. Table 1 also reports the head-of-household 

income, which averaged about 270,0 0 0 JPY in April and May 2019 and 2020. Notably, it slightly declined between 2019 and

2020. Note that the monthly salary is customarily deposited in employees’ bank accounts in Japan. 18 

We construct two variables to measure financial distress from the COVID-19 crisis. The first variable (COVID-19 Shock 

Dummy 1) is a dummy that indicates whether account holders experienced a 15% to 50% declines in their monthly salary in

April and May 2020 relative to those during the same months of 2019. This group includes employees placed on temporary

leave. 19 Leave allowances usually equal 60% to 80% of salaries. The second variable (COVID-19 Shock Dummy 2) indicates 

declines in the monthly earned income exceeding 50%. As Japan’s unemployment rate remained nearly unchanged, this vari- 

able captures self-employed workers whom the COVID-19 crisis damaged considerably. The Japanese government assisted 

small businesses whose revenues fell more than 50% from pre-crisis levels. Table 1 indicates that 12.9% of households ex- 

perienced 15% to 50% declines in income and that 9.7% experienced declines exceeding 50% from the same months of the

previous year. 
17 We identify SCP receipts in two way: by remarks on accounts indicating an SCP deposit ( Teigaku or Kyufu in Japanese) and by deposits that were 

exactly multiples of 10 0,0 0 0 JPY. 
18 Japan has implemented income-tax withholding; that is, companies pay income taxes and social security fees to the government office on behalf of 

workers. The amount of salary recorded in our data likely reflects the household head’s monthly disposable income after those taxes and social security 

fees were deducted. 
19 Granting temporary leave has been Japanese companies’ dominant response to COVID-19 because layoffs are difficult under Japan’s employment pro- 

tection. In response to the economic recession related to COVID-19, Japanese Government has proposed Employment Adjustment Subsidies for paying leave 

allowance. 
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Fig. 1. Timing of SCP deposits. 

 

 

 

 

 

 

 

 

 

 

 

 

The second variable is the liquidity constraint, which is defined as a condition of households who do not have enough

wealth to smooth consumption between the days of salary payments. 20 Liquidity constrained households are likely to use 

more SCP to sustain their consumption level. To construct this variable, we first define the measure of net liquid assets,

which is the sum of all bank deposits, public bonds, and mutual funds, minus card loan balances. 21 This definition is slightly

different from those of Kaplan et al. (2014) and Hara et al. (2016) because we do not observe securities in the asset side and

credit card balance on the debt side. Our dataset is limited to variables recorded by Mizuho bank. We then use net liquid

asset to define the measure of liquid constraint as follows: our dummy variable of liquidity constraints takes a value of 1 if

the next liquid asset balance at the end of the month before the SCP receipts is below the account holders’ monthly income

in the same month. About 29% of account holders are liquidity constrained, according to our definition. 

Panel B of Table 1 presents summary statistics of weekly account total outflow and cash withdrawals as time-variant 

dependent variables of interest. Withdrawals include remittances to other bank accounts, for utilities and rent, and credit 

card payments. The mean (median) of weekly cash withdrawals is 132,855 JPY (19,569 JPY). The mean (median) of weekly 

cash withdrawals is 31,885 JPY (0 JPY), indicating that no cash was withdrawn from at least half of sampled accounts in any

given week. 

3.3. Timing of the SCP deposit 

Figure 1 is a histogram of numbers of SCP receipts over the sampled period. The majority of transfers appear between

late June and early July, the earliest appears in May, and the last appears during the final week of August. As Section 2.2 dis-

cussed, the administrative delays made the timing of payments unpredictable. We provide further support for this claim by 

regressing the week of households’ SCP deposits while considering various demographic variables and geographic indicators 

in Appendix A . 

4. Empirical strategy 

To estimate the effects of SCP on household spending, we leverage weekly variations in the timing of SCP receipts across

households in the following event study specification: 

y itw 

= αi + αiw 

+ αtw 

+ 

b ∑ 

k = a 
γ k D 

k 
itw 

+ u itw 

, (1) 

where y itw 

is an outcome measure for bank account i in week w (= 1 , . . . , 35) in year t(= 2019 , 2020) . We use both cash

withdrawal and total outflow per capita as a measure of household spending. 22 αi denotes account-level fixed effects that 
20 In Broda and Parker (2014) ’s survey, the liquidity constraint is decided by the question: ’In case of an unexpected decline in income or increase in 

expenses, do you have at least two months of income available in cash, bank accounts, or easily accessible funds?’ Coibion et al. (2020b) uses a similar 

question ’Suppose that you had to make an unexpected payment equal to one month of your after-tax income, would you have sufficient financial resources 

(access to credit, savings, loans from relatives or friends, etc.) to pay for the entire amount?’ 
21 Card loans are casual personal loans adopted special cards issued by banks and other financial institutions. After loan card applications are once ac- 

cepted, users can borrow money any time when they need it without putting up collateral or specifying loan usage. Users receive the loans by withdrawing 

cash from ATMs. 
22 We are able to infer household size from SCP amounts because each person receives 10 0,0 0 0 JPY. 
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capture time-invariant heterogeneity across households. αiw 

are account-by-week fixed effects that control for seasonal pat- 

terns of consumption that are specific to each household. For instance, families with small children increase consumption 

significantly more than single-member households around Children’s day in early May. αtw 

are the year-by-week fixed ef- 

fects that capture aggregate shocks and national policies. Later, we allow these time fixed effects to vary across regions 

(i.e., prefectures) to account for the potentially heterogeneous economic effects of COVID-19 across prefectures. u itw 

is the 

idiosyncratic error. 

The independent variable of interest is D 

k 
itw 

, where D 

k 
itw 

= 1 { w − T i = k } , and T i denotes the week in which account i

receives an SCP. Let k ∈ [ a, b ] be the event-time relative to the week when households receive SCP. The week prior to the

deposit corresponds to k = −1 , and the week of payment is given by k = 0 . We set a = −5 and b = 5 in our analysis. Coeffi-

cient γ k (for k > = 0 ) captures household spending responses k -weeks after the SCP deposit. We also include the lead terms

(for k < 0 ) to test for the presence of the pre-trends in the k weeks preceding the payment. We normalize the coefficient

γ −1 to 0. 

Estimating Eq. (1) directly using a within transformation is computationally intractable because of the enormous sample 

size, which amounts to approximately 200 million weekly-account cells spanning two years of transactions. Therefore, we 

begin by computing differences across observational years to eliminate fixed effects αi and αiw 

from Eq. (1) . The resulting 

specification is as follows: 

�y iw 

= �αw 

+ 

b ∑ 

k = a 
γ k D 

k 
iw 

+ �u iw 

, (2) 

where �x iw 

= x i, 2020 ,w 

− x i, 2019 ,w 

denotes changes in variable x from 2019 to 2020 within each unique bank account and

week. We then employ ordinary least squares to estimate Eq. (2) and cluster the standard error at the prefectural level to

account for the serial correlation across households and over time. 

5. Estimation results 

5.1. Results from the full sample 

Table 2 reports estimation results of our event-study analysis. Results of full-sample regressions appear in Columns (1)–

(4). The dependent variable in Columns (1) and (2) is total outflows from accounts in a given week. Columns (3) and (4)

examine weekly cash withdrawals as the dependent variable. Columns (2) and (4) allows the time fixed effects to interact 

with prefecture fixed effects. 

Households immediately increase total account outflows by approximately 19,0 0 0 JPY during the week they received 

SCP. Although the response is moderate in the weeks after the deposit, it remains sizable and statistically significant. We 

calculate our main MPC value according to the total out flow as 0.49 by summing up the coefficients within six weeks

after the payment of Column (2). Columns (3) and (4) indicate that households withdraw 15,0 0 0 JPY in cash during the

week of deposit, suggesting that spending responses are driven primarily by cash withdrawals. The MPC evaluated by cash 

withdrawal is 0.31, which is the sum of the coefficients within six weeks after the payment recorded in Column (4). The right

and left panels of Fig. 2 plot the event study coefficients ˆ γ k from Columns (2) and (4), respectively, in Table 2 . This figure

confirms a spike in withdrawals upon receiving SCP. Moderate but statistically significant positive coefficients of withdrawals 

persisted for five weeks. 

The share of cash withdrawal is notably high. The cash withdrawal responding to SCP is about 31,0 0 0 out of 49,0 0 0

JPY in terms of total outflow within six weeks of the SCP receipt. The share of cash withdrawal is about 63%. This finding

matches Japanese households’ preference for cash over credit or debit cards for purchases. It is even larger than 49.8%, which

is the average share of cash withdrawals in 2019 reported by the Japan Banker’s Association. 23 This fact may imply that

households are more likely to use the SCP for expenditures than monthly scheduled salary payments. We estimate a similar 

consumption response to the salary payments and report the results in Table B.5 and Fig. B.4 in the Appendix. 24 Within

the two weeks after the salary payment, about 47.9% of total outflows is through cash withdrawal. 25 In general, direct debit

and/or bank transfers include scheduled and almost fixed amount of payments, such as utility charges, room rents, insurance 

fees, mortgage loans. Because salary payments are also scheduled and nearly fixed, these regular transactions follow the 

salary payment each month. On the other hand, the SCP is unexpected in the short-run, it is irrelevant to these scheduled

payments. Therefore, the direct debit and/or bank transfer responding to SCP payment become smaller as compared with 

cash withdrawal. 
23 The cashless paying out share (Cashless ni yoru haraidashi hiritsu) https://www.zenginkyo.or.jp/stats/other-cashless/ . 
24 The detailed method is as follows. We first construct a weekly panel of account inflow and outflow in January and February 2020. Next, we select 

a subsample of accounts that record salary deposit once in each month. This step possibly excludes the self-employed. Contrary to the SCP, we do not 

consider a difference in dependent variables between 2019 and 2020. This is because most account report almost the same amount of salary in both years, 

while the SCP is a unique transfer made only in 2020. Moreover, we do not normalized the coefficient at one week before the salary payment. Again, while 

the SCP is a one-time payment, salary is a repeated payment which is possibly used for consumption every week in a month. 
25 In Table B.5 , this number is obtained as 0 . 479 = (0 . 161 + 0 . 40) / (0 . 282 + 0 . 259) . 
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Table 2 

Results from event study analysis. 

Dependent Variables 

Total Outflows Cash Withdrawal Total Outflows 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) 

5 weeks prior to payment −3452 −3522 −152 −146 −6405 −1319 −2123 341 −76 −3741 4953 −490 −5034 −309 2299 −1351 −7388 

(1977) (1933) (79) (73) (3768) (1310) (954) (1052) (401) (790) (3336) (769) (2059) (265) (3137) (1664) (4642) 

4 weeks prior to payment 955 879 −106 −135 2527 99 −2776 −2103 −262 −3198 2786 −831 1199 −1088 3612 −128 2812 

(1486) (1502) (67) (67) (2587) (1431) (978) (938) (704) (1455) (2158) (790) (1206) (323) (2890) (651) (3285) 

3 weeks prior to payment −587 −627 150 106 −1105 1961 −2710 −4511 54 −1568 2025 −558 290 −960 5275 −3230 −660 

(1179) (1102) (109) (119) (2559) (2631) (1363) (708) (693) (1171) (889) (513) (1152) (288) (2879) (1318) (2475) 

2 weeks prior to payment 2648 2619 49 8 4174 1998 −338 −513 1041 2082 3594 −1468 1407 −184 6459 121 5307 

(1054) (1128) (92) (99) (2217) (1881) (1328) (492) (789) (1042) (3063) (638) (1776) (176) (3550) (1328) (2341) 

Week of payment 19,190 19,050 15,100 15,096 16,418 18,030 21,281 21,393 16,946 18,906 26,918 33,757 13,738 28,675 19,502 9384 10,163 

(799) (806) (312) (311) (1433) (2574) (2523) (529) (726) (1082) (2835) (800) (1220) (288) (2500) (1483) (1280) 

1 week after payment 11,708 11,534 8093 8126 12,206 9674 9914 11,040 12,753 9032 14,383 13,329 11,298 13,354 18,140 8606 8917 

(1550) (1492) (133) (126) (1826) (557) (3650) (1405) (1242) (2007) (2051) (1350) (2790) (636) (4264) (1293) (2196) 

2 weeks after payment 5550 5416 3291 3323 5449 6028 4362 2759 6993 3503 5178 5232 5664 5321 −93 2964 6153 

(1371) (1277) (119) (109) (1653) (1905) (957) (542) (1205) (927) (3852) (715) (2420) (153) (1136) (1541) (2609) 

3 weeks after payment 5064 5048 2022 2045 6399 2343 3021 4712 2370 3598 2693 2398 4171 3343 −36 3218 7225 

(930) (1002) (86) (82) (2286) (756) (1019) (1095) (762) (2345) (2570) (553) (1318) (315) (4778) (1887) (1948) 

4 weeks after payment 2872 2778 1481 1498 2307 3497 2220 1686 2661 5263 3286 1147 3878 1701 5424 2415 3234 

(922) (938) (108) (108) (1497) (1224) (1085) (668) (616) (2546) (1200) (1420) (1340) (450) (1551) (1765) (1802) 

5 weeks after payment 4942 4825 1159 1165 5797 6301 1523 3445 3800 2636 1678 −102 7401 1320 270 −1647 9213 

(1908) (1892) (89) (92) (2442) (2790) (726) (801) (1582) (1492) (1399) (551) (4108) (263) (3510) (1309) (3578) 

Family Sizes 1 2 3 4 

COVID-19 Income Shocks < 15% 15 − 50% > 50% 

Liquidity Constraints Yes No 

Demand-Deposit Balance Low Low High High 

Gross Financial Asset 

Holdings 

Low High Low High 

Week FE Yes Yes 

Week ∗Prefecture FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sample Size (millions) 98.1 98.1 98.1 98.1 44.3 23.3 15.4 11.8 30.0 5.1 3.1 11.8 30.1 44.0 5.1 5.0 44.0 

MPC within 6 weeks 0.493 0.487 0.311 0.313 0.486 0.459 0.423 0.450 0.455 0.429 0.541 0.558 0.462 0.537 0.432 0.249 0.449 

Notes : The standard errors are in parenthesis and clustered at prefecture level. 
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Fig. 2. Responses to SCP deposit (full sample). Notes : This figure plots the estimated coefficients ˆ γ k for k ∈ {−5 , . . . , −1 , 0 , 1 , . . . , 5 } . Estimates are taken 

from Columns (2) and (4) in Table 2 . Note that γ −1 is normalized to 0. Bars indicate 95 percent confidence intervals. Standard errors are clustered at the 

prefectural level. 

 

 

 

 

 

 

 

Discussion on Identifying Assumptions. A key identifying assumption in our event-study design is the parallel trend in 

withdrawal amounts between households that differ in the timing of SCP deposits. Although our assumption of a parallel 

trend is not directly testable, we provide supporting evidences. 

First, we examine the lead coefficients in the event study design. Most of the coefficients before the receipt of SCP are

statistically insignificant (right panel of Fig. 2 ) or precisely estimated as zero (left panel). These estimates imply an absence

of any pre-trend in household consumption, suggesting that a parallel trend assumption is likely to hold. This finding aligns 

with our discussion in Section 3.3 and Appendix A on the plausible exogeneity of payment timings within a narrow time

window. 

Second, we investigate the robustness of our results by including week-by-prefecture fixed effects. The concern here is 

the correlation between the timing of SCP receipts and regional macroeconomic shocks, which arise from differing indus- 

try compositions and the spread of new coronavirus. Columns (1) and (3) in Table 2 control only for week fixed effects

and Columns (2) and (4) account for week-by-prefecture fixed effects to address this concern. We are reassured that the 

magnitudes of our coefficients are statically and economically robust. Our discussions will be based on the results of week- 

by-prefecture fixed effects. 

5.2. Heterogeneous impacts of fiscal payments 

We explore heterogeneous responses in consumption to SCP by dividing account holders into sub-samples. Table 2 and 

Fig. 3 summarize the corresponding coefficients and standard errors of groups categorized by (a) family size, (b) COVID-19 

income shocks, (c) liquidity constraints, and (d) demand deposit balances and gross financial asset holdings. In the Appendix, 

we report the results for the sub-samples defined by quartiles of demand-deposit balance ( Table B.2 and Fig. B.1 ), gross

financial asset holdings ( Table B.3 and Fig. B.2 ), and monthly salary ( Table B.4 and Fig. B.3 ), respectively. Hereafter we base

our discussion on the specifications of total outflows as the dependent variable with control for prefecture-by-week fixed 

effects. 

(a) Family Size 

We first consider the heterogeneity in family size to check the validity of normalizing spending to a per-person amount. 

Family size is identified by the amount of SCP because the payment per person is fixed at 10 0,0 0 0 JPY. Regression results
9 
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Fig. 3. Heterogeneous responses to SCP. Notes : This figure plots the estimated coefficients ˆ γ k for k ∈ {−5 , . . . , −1 , 0 , 1 , . . . , 5 } . Note that γ −1 is normalized 

to 0. Bars indicate 95 percent confidence intervals. Standard errors are clustered at the prefectural level. 

 

 

for single-, two-, three- and four-person families are shown in Column (5), (6), (7), and (8), respectively, in Table 2 . The

coefficients and standard errors are also plotted in Panel (a) of Fig. 3 . Larger families tended to respond slightly more during

the week of the deposit, though there is not much difference in expenditure per person. 26 
26 Our bank account data do not have detailed information about family structure such as the number of children. 
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(b) Income Shock Attributable to the COVID-19 Crisis 

We show how the income shock attributable to the COVID-19 pandemic affects responses to SCP deposits. Columns 

(9) and (10) in Table 2 presents results for account holders whose monthly income fell by less than 15% and by between

15% and 50%, respectively. Column (11) presents coefficients of groups that experienced drops of 50% or larger. Coefficients 

and standard errors appear in Panel (b) of Fig. 3 . The most seriously affected group has a modestly higher MPC. However,

differences among the three groups are unclear. That may be partly because the Japanese government’s COVID-19 fiscal 

package includes temporary leave benefits, which likely stabilize jobs and benefit small businesses by compensating for 

significant income loss among the self-employed. 

(c) Liquidity Constraint 

Columns (12) and (13) in Table 3 and Panel (c) of Fig. 3 show differential responses to SCP by liquidity-constrained house-

holds and others, respectively. We observe a higher spike among the former during the week of payments. Households not 

constrained by liquidity react moderately but sustain more spending during the second to fifth weeks after the receipts of 

SCP. These findings might be because liquidity-constrained households need cash for daily living, whereas other households 

may buy non-necessities without rushing. Standard errors for the former group are small after the payment, showing that 

households facing liquidity constraints react homogeneously to the receipts of SCP. 27 

(d) Wealthy Hand-to-mouth 

Another dimension of household heterogeneity is the joint distribution of liquid and illiquid assets. Columns (14)(17) of 

Table 3 and Panel (d) of Fig. 3 display the consumption responses by high/low gross financial asset holdings and demand de-

posit balance. 28 The demand deposit balance is the main factor to differentiate the short-term responses. Columns (14) and 

(15) in Table 3 show that groups of more cash holdings exhibit substantially high coefficients in the week of the payments

and one week after that. On the other hand, Columns (16) and (17) indicate relatively lower MPCs of households with fewer

cash savings. However, the effects of the gross financial asset holdings are limited. There are relatively small differences in 

the coefficients in the week of the payments and one week after that between Columns (14) and (15), and also between

Columns (16) and (17). 

Column (15) represents the MPCs of the ’wealthy hand-to-mouth.’ Those households likely require cash for daily transac- 

tions, while they hold sufficient gross financial asset holdings. Our results of high MPCs among the wealthy hand-to-mouth 

are in accordance with the theoretical implications suggested by Kaplan and Violante (2014) and Kaplan et al. (2018) . 

6. Conclusion 

This study examines households’ responses to a large-scale and universal cash payment program in response to the 

COVID-19 pandemic in Japan. We obtain causal estimates under a natural experimental design created by randomized tim- 

ings of cash transfers. Moreover, high-resolution bank account data help to deliver precise and robust results. We find a 

sizable MPC and significant heterogeneity in financial status. 

For future research, we would like to extend our analysis by deepening heterogeneity in MPCs to derive the impli-

cations of input-output linkage in the current COVID-19 crisis. Unlike past recessions characterized by macroeconomic de- 

mand/supply shocks, the current crisis is characterized with heterogeneous sector-level shocks ( del Rio-Chanona et al., 2020 ), 

particularly concentrated in the face-to-face service industry. This heterogeneity might amplify these shocks through input- 

output links among industry networks ( Baqaee and Farhi, 2020 ). Household MPCs might also be biased toward non-services.

Guerrieri et al. (2020) theoretically predict that such a biased consumption pattern significantly reduces the multiplier ef- 

fects of fiscal policies. Although face-to-face service workers supposedly have higher MPCs, they earn less from consumer 

spending stimulated by cash transfers. These secondary or higher-round effects are crucial policy considerations warrant- 

ing further study. Multiplier effects throughout economic networks could be discerned by estimating MPCs according to 

worker’s occupation/industry and by items consumed. To investigate these issues, we intend to identify worker information 

from their bank accounts and decompose expenditures into categories by linking our dataset with credit card data. 

Declaration of Competing Interest 

The author (So Kubota) declares that he has no relevant or material financial interests that relate to the research de-

scribed in the paper titled ‘Consumption Responses to COVID-19 Payments: Evidence from a Natural Experiment and Bank 

Account Data’. 
27 Theoretically, the liquidity constraint should be associated with the availability of borrowing. If a household gets mortgage loan from Mizuho bank, it 

may have limited access to further loan. We conduct the same exercise with subgroups differentiated by mortgage debt status but find almost no change 

in the result. 
28 Due to the limited information about assets, the interpretation of our result is slightly different from the literature. We interpret the demand deposit 

balance as liquid assets, and the gross financial asset holdings as the illiquid assets. However, our definition of gross financial asset holdings also include 

time deposits, bond holdings, and mutual funds. They are classified as liquid assets by Kaplan et al. (2014) and Hara et al. (2016) . Hence, it may be better 

to interpret the gross financial asset holdings as mixed liquidity assets. Moreover, demand deposit is super-liquid assets relative to others. In this sense, we 

analyze the difference between super-liquid asset and mixed liquidity assets. However, we believe that our exercise is in line with the literature because 

we evaluate the difference in liquidity. It is also noted that we use only gross measure, due to the lack of information about liquid and illiquid debts. 
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Appendix A. Additional Discussion about Timing of SCP deposits 

As discussed in Section 2.2 , the timing of SCP receipts was driven by the administrative delays and can be regarded as

unpredictable. This Appendix supports that claim by regressing the week of SCP deposits against demographic variables and 

geographic indicators. 

Specifically, the dependent variable is the week in which a bank account receives an SCP. Independent variables include 

age, a female dummy, gross financial asset holdings, demand deposits, COVID-19 shock indicators, and a dummy for liquidity 

constraint. We also add prefecture dummies and municipality indicators in some specifications. 29 

Estimation results for the timing of payments appear in Table A.1 . Columns (1) and (4) are the specifications without

geographic dummies, Columns (2) and (5) include prefecture dummies, and columns (3) and (6) add municipality dummies. 

The R-squared values are 0.027 and 0.083, respectively, in Columns (1) and (2). With municipality dummies, the R-squared 

reaches 0.29. While geography predicts timings of payments to some extent, there remains substantial variation in timing 

that is not explained by geography. 

Turning to demographic variables, coefficients are estimated precisely given the large sample size. However, the magni- 

tudes of these coefficients are small and correlate weakly with the timing of SCP deposits. For example, an account holder

10 years older than the average individual will receive an SCP only 0.1 weeks earlier. As such, our analysis suggests that

the account holders’ region of residence drives the timing of SCP receipts. Little statistical evidence suggests households 

endogenously manipulate the timing of payments. 

Table A.1 

Correlation between timing of payments and demographic variables. 

Dependent variable: 

The week of deposit 

(1) (2) (3) (4) (5) (6) 

Age −0.013 −0.016 −0.015 −0.011 −0.016 −0.015 

(0.002) (0.003) (0.002) (0.001) (0.003) (0.002) 

Female 0.344 0.282 0.258 0.332 0.255 0.243 

(0.030) (0.013) (0.013) (0.056) (0.029) (0.019) 

Gross financial asset 0.00001 0.00001 0.00001 −0.00001 −0.00000 −0.00000 

(0.00001) (0.00000) (0.00000) (0.00001) (0.00000) (0.00000) 

Demand deposit 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

(0.00003) (0.00002) (0.00002) (0.00001) (0.00001) (0.00001) 

Family size −0.257 −0.277 −0.272 −0.125 −0.146 −0.141 

(0.020) (0.014) (0.013) (0.020) (0.013) (0.011) 

Monthly salary in 2019 0.002 0.001 0.001 

(0.0004) (0.0002) (0.0001) 

COVID19 shock 1 −0.102 −0.099 −0.088 

(0.011) (0.012) (0.005) 

COVID19 shock 2 −0.115 −0.118 −0.152 

(0.014) (0.020) (0.015) 

Liquidity constraint −0.577 −0.576 −0.512 

(0.017) (0.013) (0.012) 

Constant 28.033 27.417 

(0.130) (0.157) 

Observations 2,798,149 2,798,149 2,798,149 1,194,378 1,194,378 1,194,378 

R 2 0.027 0.083 0.286 0.026 0.092 0.306 

Prefecture FE Yes Yes 

Municipality FE Yes Yes 

Notes : The dependent variable is the week in which a bank account receives the fiscal payment per person. 

Independent variables include age, a female dummy, gross financial asset holdings, demand deposit, an SCP 

dummy, COVID-19 shock indicators, and a dummy for liquidity constraint. Columns (1) and (4) are specifica- 

tions without geographic dummies. Columns (2) and (5) include prefecture dummies. Columns (3) and (6) add 

municipality dummies. The unit of gross financial asset holdings and amounts of SCP are 10,0 0 0 JPY. Standard 

errors are in parenthesis and clustered at prefecture level. 
29 The prefecture is Japan’s largest unit of local government. There are 47 prefectures in total. Municipalities are the lower unit of local government in 

each prefecture. The total number of municipalities is 1741 as of October 1, 2018 
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Table B.2 

Regression results by quartile of savings in demand-deposit accounts. 

1st 2nd 3rd 4th 

5 weeks prior to payment −246 103 −1051 −12 , 450 

(760) (397) (955) (8063) 

4 weeks prior to payment −293 −976 122 4969 

(711) (810) (598) (5869) 

3 weeks prior to payment 527 −1254 1014 −2862 

(612) (570) (615) (4493) 

2 weeks prior to payment 987 −63 433 9130 

(300) (431) (572) (4124) 

Week of Payment 36,816 18,587 12,110 8022 

(219) (626) (861) (2653) 

1 week after payment 16,301 11,256 7911 9804 

(1089) (763) (1462) (3946) 

2 weeks after payment 5879 3513 1736 9912 

(324) (296) (930) (4268) 

3 weeks after payment 3136 2719 3004 10,585 

(940) (724) (842) (3359) 

4 weeks after payment 3162 870 2185 4074 

(278) (698) (788) (2888) 

5 weeks after payment 2041 265 2578 13,653 

(234) (1174) (895) (5674) 

Sample Size 24,409,070 24,624,880 24,527,545 24,521,210 

Week FE 

Week ∗Prefecture FE Yes Yes Yes Yes 

Notes : Standard errors are clustered at prefectural level. 

Table B.3 

Regression results by quartiles of gross financial asset holdings. 

1st 2nd 3rd 4th 

5 weeks prior to payment −1145 351 −181 −12 , 798 

(189) (564) (454) (7560) 

4 weeks prior to payment 44 −2003 −711 6323 

(644) (972) (835) (5536) 

3 weeks prior to payment −844 −1547 2295 −2478 

(198) (524) (683) (4454) 

2 weeks prior to payment −116 −210 468 10,340 

(253) (439) (438) (4493) 

Week of Payment 36,248 17,094 12,558 9606 

(259) (525) (593) (2741) 

1 week after payment 15,099 10,524 7131 12,516 

(465) (865) (669) (4467) 

2 weeks after payment 6418 3642 4263 6638 

(172) (406) (1957) (3134) 

3 weeks after payment 3694 2891 2896 9958 

(186) (452) (1422) (3317) 

4 weeks after payment 2063 1385 3514 3437 

(412) (550) (413) (3168) 

5 weeks after payment 1043 923 2266 14,288 

(220) (517) (919) (6259) 

Sample Size 24,462,550 24,540,670 24,540,495 24,540,880 

Week FE 

Week ∗Prefecture FE Yes Yes Yes Yes 

Notes : Standard errors are clustered at prefectural level. 
13 
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Fig. B.1. Heterogeneous responses to SCP by quartile of savings in demand-deposit accounts. Notes : The figure plots estimated coefficients of ˆ γ k for k ∈ 
{−5 , . . . , −1 , 0 , 1 , . . . , 5 } . Note that γ −1 is normalized to 0. The bars indicate 95 percent confidence intervals. Standard errors are clustered at prefectural 

level. 

Fig. B.2. Heterogeneous responses to SCP by quartile of gross financial asset holdings. Notes : The figure plots estimated coefficients of ˆ γ k for k ∈ 
{−5 , . . . , −1 , 0 , 1 , . . . , 5 } . Note that γ −1 is normalized to 0. The bars indicate 95 percent confidence intervals. Standard errors are clustered at prefectural 

level. 
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Table B.4 

Regression results by quartile of monthly salary. 

1st 2nd 3rd 4th 

5 weeks prior to Payment −2567 −169 1422 554 

(516) (890) (1140) (887) 

4 weeks prior to Payment −16 778 −1846 −433 

(1749) (492) (1122) (1219) 

3 weeks prior to Payment 116 −3527 1818 1924 

(620) (2819) (1239) (2401) 

2 weeks prior to Payment 2023 2041 −0 2011 

(1383) (579) (1158) (2641) 

Week of Payment 19986 19067 17032 16577 

(1796) (817) (1145) (2427) 

1 week after payment 10248 10095 9121 20393 

(983) (616) (536) (4366) 

2 weeks after payment 5916 5585 5608 8867 

(1018) (955) (1820) (3177) 

3 weeks after payment 2918 3003 1731 2712 

(819) (1107) (864) (1904) 

4 weeks after payment 3415 2260 1342 5418 

(716) (744) (735) (2071) 

5 weeks after payment −767 4584 180 9428 

(1654) (739) (783) (5559) 

Sample Size 8071630 10098095 10372390 9611980 

Week FE 

Week ∗Prefecture FE Yes Yes Yes Yes 

Notes : Standard errors are clustered at prefectural level. 

Fig. B.3. Heterogeneous responses to SCP by quartile of monthly salary. Notes : The figure plots estimated coefficients of ˆ γ k for k ∈ {−5 , . . . , −1 , 0 , 1 , . . . , 5 } . 
Note that γ −1 is normalized to 0. The bars indicate 95 percent confidence intervals. Standard errors are clustered at prefectural level. 
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Table B.5 

Account outflow after salary payment. 

All Outflow Cash withdrawal 

The week of salary payment 0.282 0.161 

(0.140) (0.035) 

1 week after salary payment 0.259 0.040 

(0.075) (0.035) 

2 weeks after salary payment −0 . 028 −0 . 054 

(0.119) (0.098) 

3 weeks after salary payment 0.010 0.064 

(0.075) (0.066) 

Sample Size 10856269 10856269 

Week ∗Prefecture FE Yes Yes 

Notes : Standard errors are clustered at prefectural level. 

Fig. B.4. Account outflow after salary payment. Notes : The figure plots estimated coefficients of ˆ γ k for k ∈ { 0 , 1 , . . . , 4 } , where the week of salary payment 

is k = 0 . Since this is not a one-time transitory shock, we do not normalize so that γ −1 = 0 . The bars indicate 95 percent confidence intervals. Standard 

errors are clustered at prefectural level. 
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